







Boundaries and Call Prices
Mark Broadie, JØr￿me Detemple,
Eric Ghysels, Olivier TorrŁsCe document est publiØ dans l￿intention de rendre accessibles les rØsultats prØliminaires de la
recherche effectuØe au CIRANO, afin de susciter des Øchanges et des suggestions. Les idØes et les
opinions Ømises sont sous l￿unique responsabilitØ des auteurs, et ne reprØsentent pas nØcessairement
les positions du CIRANO ou de ses partenaires.
This paper presents preliminary research carried out at CIRANO and aims to encourage
discussion and comment. The observations and viewpoints expressed are the sole responsibility
of the authors. They do not necessarily represent positions of CIRANO or its partners.
CIRANO
Le CIRANO est une corporation privØe ￿ but non lucratif constituØe en vertu de la Loi des
compagnies du QuØbec. Le financement de son infrastructure et de ses activitØs de recherche
provient des cotisations de ses organisations-membres, d￿une subvention d￿infrastructure du
ministŁre de l￿Industrie, du Commerce, de la Science et de la Technologie, de mŒme que des
subventions et mandats obtenus par ses Øquipes de recherche. La SØrie Scientifique est la
rØalisation d￿une des missions que s￿est donnØes le CIRANO, soit de dØvelopper l￿analyse
scientifique des organisations et des comportements stratØgiques.
CIRANO is a private non-profit organization incorporated under the QuØbec Companies Act.
Its infrastructure and research activities are funded through fees paid by member
organizations, an infrastructure grant from the MinistŁre de l￿Industrie, du Commerce, de la
Science et de la Technologie, and grants and research mandates obtained by its research
teams. The Scientific Series fulfils one of the missions of CIRANO: to develop the scientific
analysis of organizations and strategic behaviour.
Les organisations-partenaires / The Partner Organizations









￿Banque Nationale du Canada
￿Bell QuØbec.
￿FØdØration des caisses populaires de MontrØal et de l￿Ouest-du-QuØbec.
￿Hydro-QuØbec.
￿La Caisse de dØp￿t et de placement du QuØbec.
￿Raymond, Chabot, Martin, ParØ
￿SociØtØ d￿Ølectrolyse et de chimie Alcan LtØe.
￿TØlØglobe Canada.
￿Ville de MontrØal.
ISSN 1198-8177Correspondence Address: Eric Ghysels, CIRANO, 2020 University Street, 25th floor, MontrØal, Qc,
*
Canada H3A 2A5 Tel: (514) 985-4025 Fax: (514) 985-4039 e-mail: ghyselse@cirano.umontreal.ca
We would like to thank Tim Hankes from the OCC and Tom Finucane from Syracuse University for
supplying us OEX exercise data. This paper is an extended version of section 2 of Broadie et al. (1995)
which was presented at CIRANO, the Fields Institute, Ohio State University, UC San Diego, UniversitØ de
Cergy, the LIFE/METEOR Third Workshop on Financial Modelling and Econometric Analysis, Maastricht,
theCornell-Queen￿s Derivative Securities Conference, the JournØes de l￿Optimisation in MontrØal and at
the University of Aarhus. We thank Bent Jesper Christensen, Rob Engle, Lars Muus, Theo Nijman, Joshua
Rosenberg, and many of the participants for helpful comments and suggestions. Part of this work was




McGill University and CIRANO
￿
Pennsylvania State University and CIRANO
§
C.O.R.E., UniversitØ Catholique de Louvain
¶
Nonparametric Estimation of American
Options Exercise Boundaries and Call
Prices
*





Contrairement ￿ ce qu￿il est possible d￿obtenir dans un contexte
d￿Øvaluation de titres dØrivØs de type europØen, il n￿existe pas de formule analytique
simple pour Øvaluer les options amØricaines, mŒme si la volatilitØ de l￿actif
sous-jacent est supposØe constante. La possibilitØ d￿exercice prØmaturØ qu￿offre ce
type de contrat complique considØrablement son Øvaluation. La dØmarche adoptØe
dans cette Øtude consiste ￿ dØriver les prix d￿option et les frontiŁres d￿exercice ￿
partir de donnØes financiŁres, utilisØes dans un cadre d￿analyse statistique
non-paramØtrique. Plus particuliŁrement, l￿Øtude utilise les observations
quotidiennes du prix du contrat sur l￿indice S&P100 ainsi que les observations sur
l￿exercice de ce contrat. Les rØsultats sont comparØs ￿ ceux obtenus ￿ l￿aide de
techniques paramØtriques dans un modŁle oø la volatilitØ est supposØe constante. La
conclusion est qu￿il existe des diffØrences stratØgiques entre les prØdictions des deux
modŁles, aussi bien en ce qui concerne le prix de l￿option que la politique d￿exercice
qui lui est associØe.
Unlike European-type derivative securities, there are no simple
analytic valuation formulas for American options, even when the underlyingasset price has constant volatility. The early exercise feature considerably
complicates the valuation of American contracts. The strategy taken in this
paper is to rely on nonparametric statistical methods using market data to
estimate the call prices and the exercise boundaries. The paper focuses on the
daily market option prices and exercise data on the S&P100 contract. A
comparison is made with parametric constant volatility model-based prices and
exercise boundaries. We find large discrepancies between the parametric and
nonparametric call prices and exercise boundaries.
Mots ClØs : Prixd￿options, titres dØrivØs, contrat OEX, estimation par mØthode
de noyau
Keywords : Option Pricing, Derivative Securities, OEX Contract, Kernel
Estimation
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